The antigenic surface of staphylococcal nuclease. II. Analysis of the N-1 epitope by site-directed mutagenesis.
Previous studies in our laboratory on the production and isolation of a panel of mAb to staphylococcal nuclease allowed us to define a series of eight overlapping epitopes. Using site-directed mutagenesis of the nuclease coding sequences we were able to map the nonoverlapping epitopes recognized by two members of this panel. In the study reported here, we report the generation and analysis of a number of single amino acid substitutions for seven surface residues predicted to lie within one of these two epitopes. Immunochemical analysis showed that one or more substitutions at each of these seven positions had a major effect on mAb binding, whereas other substitutions had none. Based on the nature of these substitutions and the chemical and physical properties of the variant molecules, we believe that any structural effects induced by these substitutions are local and do not result in long-range structural alterations that indirectly influence antibody reactivity. Therefore, we conclude that disruption of mAb binding can be directly attributed to changes in amino acid side chains and that not only are all seven of the residues studied part of the epitope but all seven make contact with the antibody combining site. These studies demonstrate the advantages of using site-directed mutagenesis to study antigen structure and emphasize the importance of constructing the examining multiple substitutions for any given amino acid.